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REPORT OF FATAL COAL BUMP ACCIDENT
FEDERAL NO. 1 MINE
FEDERAL MINING CORPORATION
ELKHORN CITY, PIKE COUNTY, KENTUCKY

April 17, 1963

By

Jo L G‘illey
Mining Heelth and Safety Engineer

INTRODUCTION

This report is based on an investigation made in accordance with
provisions of the Federsl Coal Mine Safety Act (66 Stat. 692; 30
Ua Si Ci Secsn h‘Sl"h‘BE):

Willard Owens, loacing mechine helper, was killed instantly by =
coel-pillar cutburst In tke No. 1 room, No. 3 barrier pillar 4 east
section in the Faderal No. 1 mine about 6€:45 p.m., Wednesdey, April
17, 1963. At the time of the outburst Owens was relieving the
regular operator during the lunch period. Owens, sge 44, had 19
years mining experience, all at thiz mine, with the last 10 years
as a loeding machine helper. He is survived by his widow.

The Bureau of Mines office, Pikeville, Kentucky, was notified of the
accident gbout 5:00 vem., April 17, 1963, by Everett Brown, Inspector-
in-Charge of the Pikeville Office, Kentucky Department of Mines and
Minerals. An investigetion wes started the following day and completed
April 23, 1963.

Information for this report wus obtairned from an investigation at the
scene of the accildent, vhich had not been disturbed, and from state-
ments ¢f eyewlitnesces and from mine officials.

GENERAL INFORMATION

The mine is cpened by drifts in the Elswick coal bed, which averages
38 inches in thickness. In the immediate area of the outburst the
coal bed ranged from 38 tc 45 inches in thickness. The coal is
characteristiceally black and shiny and possesses a comparatively
high degree of hardness; the top haif of the coal bed is brittle and
thus shatters or breaks scmevhat readily under stress or blow. Pul-
verization of the coal by ebrnormal stress upon the pillars in the
immediate area Of the outburst produced the characteristic dark brovn
color of bituminous coel.. The face and butt cleavege planes of the
coal bed are discernible but are not prenounced. Structure of the
coal indicates tnat it is capable of developing latent energy in ccm=
paratively small pillare. ILarge pillars situated on & pillar point
could be potential ocutburstis.



A total o¢f 48 men, 42 underground and € on the surface, was employed
on 2 shifts a day, 5 days & week, and produced a daily average of 40O

tons ¢f coal;, all loaded by Joy 14 B.U. loading machines into shuttle
cars.

The mine was developed by a multiple~entry system, and pilllar extrac-
tion follows a room-and-pillar method of development. Entries ranged
from 5 to 11 in number on 60-foot centers and varied frcom 18 to 25
feet in widath. Rooms were normally projected on 60-foot centers and
vere driven from 2C to 30 feet in width. Crosscuts were projected on
80-foct centers. Present mining consists of extraction of pillars in
2 sections of the mine. The adopted method of extraction of pilllars
was by mining successive open-end lifts from the room side or from the
crosscut side of the pillars. A split-and-ferder method cf extracticn
was used in some instances. Alternate open-end lifts were mined
similtanecusly 3ir the same piilar where conditions permitted. Pillars
were of varicus dimensicns and shapes., as noted in sketches 2 and 3.
Pillaring normally was started as socn as a panel of entries was
driven to the boundary or at a precetermined distance. Pillars were
generally extrscted on etout a 45-3degree extraction line,except that
the top end of the pillar line wss &t times kept flat. The coal was
undercut to a derth of about 7 feet with shortwall mining machines.

The depth of the cover cver the U east area ranged from about 917 to
1,000 feet. The irregular crests of the mountain range on the property
attained & maximmm elevation of 1,650 feet. The roof, overlying the
coal bed in the srez of 4 eas’t inveived in the cutburst, was compara-
tively siring, nearly horizontal, thinly laminated gray sandy shales.
From observations c¢f falls at the fringes of the caved area, the
structures of the series extending several feet above the cozal bed
wvere ~redominantly sandy shaleg ¢f veriable thicknesses with definite
intervening bedding planes that usually permit easy detachment from
the next overlying stratum. Thick beds of sandstone overlay the
immediate sandy shale roof.

The Immediate mize flcoor was very hard, firm shale, several inches in
thickness, that apparently heaves readily in some areas of the mine
uncder pressure. The floor hed heaved to some extent at localized
areas in each of the 3 rooms in the L4 east barrier area.

Methods of roof-support usei in the L east area consisted of rows
of posts on 4-foot centers along esch side of the roadways and a
minimum of 2 safety pcsts at the werking faces. Bresker and turn
timbers were reguired at the entrances to the pillar 1ifts in addi-
tion to one or more rows of pests set on L-fout centers next to the
gov area during the mining of the pillar lifts. Roof-bolting had
been used in several arcas of the mine, but this method was not
utilized in the L4 eset area. The roof-support plen was complied
witk and the roxf-testing practices were satisfactory during the
last Federal inspecticn completed April 10, 1963.
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The mining system used, the extent of develorment and extractiorn, end
the comparative dimensions of the coal pillars in the L east territory
at the time of the coal bump are illustrated in sketches 2 and 3. The
location of the workmen and equipment at the time of the buump and the
extent of the area affected are shown in sketch 2.

Investigations of the accident were made on April 18 ani 22-23, 1963.
Members of the investigating committee one or more days were as follows:

FEDERAL MINING CORPORATION

John B. Mays Mire Foreman
Estill Ccllins Secticon Foremsax
James Wooten Section Foreman

UNITED MINE WCRKERS (F AMERICA

Corbin Spesars Mine Safety Committee

Cecil Swinney Mine Safety Conmittes

Jesce Adkins Timberman (Eye-witress)

Harvey Ratliff Skuttle-car operator {(Eye-witness)

OLD REFURLIC INSURANCE COMFANY
Howarid Jones Coal-Mire Inspector
KENTJICKY DEPARIMENT F MINES AND MINERALS

Henry Hsmiin Principal Inspector
Everett Brown Ingspector-in-Chargs=

UNITED STATES BUREAU (F MINES

O. W Harris Federal Coa.-Mine Inspector
Jack E. Tisdale Federal Coal-Mine Inspecsccr
J. L. Gilley Mining Hea.th and Safety Englireer

JESCRIPTION (B ACCIDENT

Mining at tne time of the outburst comsisted of the extracticon of entry
and barrier pillars in 2 sections. In 1956, th2 2 North entries were
turned off the mein entries and were driven 350 feet where & parallel
set cf multiple entries was projected. The 2 North group consisted of
T entries ériven 3,800 feet in depth, and the right group of 5 ars &
entries, extendeé toc a depth of 4,400 feet. The 2 groups of erntries
were separated by 5 tarrier pillars, ranging from 20C to 35C fest in
width and from 400 tc 500 feet in length. (S=ze eketch =.) After the

2 North entries were develcped, rillar extraciion was started in the




right grcup and the entry pillars were recovered for a distance of
3,000 feet, leaving the barrier pillars and the entry chain pillars

on the lefyv side intact. In 1960, extraction of the 2 North entry

and barrier pillars wes started ard continued for a distance of 2,000
feet to the No. 3 berrier pillar involved in the outburst. This
barrier was originally 320 feet wide and 490 feet in length, but it
had been reduced to 200 feet in width and 220 feet in length when 3
rocus designated as Nos. 1, 2 and 3 were projected for development
preparatiry to extraction. At the time of the outburst, the 3 rooms
were being driven simultanecusly, nearly abreast, through the barriler
piilar cirectly toward the old gob area completed in 1962. I% was
reported severzal pillar remnants of various dimensions were not mined.
in the arca. From sketch 2, it will te noted that more ceoal was left
for piilering from No. 1 room than the other 2 rooms. The widths of
the rooms veried from 21 to 31 feet and the crosscuts were driven at
irregular intervels. This unsystematic method of projection and
developzment of the barrier pillar resulted in the formation of pillars
of various dimensions and shapes. From sketch 2, it will be noted
thet the pillars in No. 1 room were not only the largest of the group,
but were situsted adjacent to a previously mined-out area that formerly
comprised the inby portion of the contingent btarrier pillar and formed
a pilisr-line point.

On the morning of April 17, 1963, the No. 1 room "holed" through into
an old gub area frow which the coal was mined in October 1962. The
Nos. 2 end 3 rooms each lacked about 7 feet "holing" through at the
end of the shift. After the No. 1 room "holed" through to the gob,
the day shift crew szerted a pillar 1ift in the last pillar from the
room-side in No. 1 room. (See sketch 2.) In starting this pillsr
1ift, the loosze coal was loaded from the rib of the pillar with the
loeding machine, then the place was undercut and blasted. This cut
Of coul was lozded on cycle during the shift, and the pillar 1ift was
undercut the second %ine and the cut of coal was blasted. However,
this piliar 1lif't wes nct "open-ended' eccoxding to plan but was &rc-
shaped.

The section feoreman rtuted that while the second cut of coal was
being load=d, & bump occurred in the No. 2 crosscut. (See sketcn 1).
Upon investigation, the foreman found that stout 4 tons of coal had
bumpel from the rigkt rit. He further stated tha® inasmuch as he
had detected some broken roof along the roadway outby the first
pillur 1ift, he decided to timber the pillar 1ift and start extraz-
tion of the pillaxr from the crosscut side where the bump had occurred.
The lcading machine wes moved into the crosscut and the expelled coal
from the pillar wee loaded. The loeding of corl from the face of the
crosscut and pillar rits was continued until the coal wes too hard to
dig with the lozding machine. The loading machine wes then trammed
intc the No., 2 rcom. The foreuwen had seversl timbeirs sat in the new
Pilller plece in tha crosscet of No. L reom, but did not have “ime &0
corplzte the tivkering job hefore guitting time at 3 P e
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On the evening of the c¢oal cutburst, the 4 esst section night-shift
crevw, comprisirg O men and the section foreman, arrived on the sst-
tion ebout 3:30 p.m. . After the scrap cut in the No. 2 room arnd a
cut cof coal in the No. 3 room were cleaned up, the loading machine
was then trammed into the '"pillar pocket" started by the dsy-shift
crew in the No. 2 croasscut of No. 1 room. The night-skift section
foreman stated that when he examined the places on the section
immediately prior tC starting his crew to work, he discovered what
he thought 'waz & cut of ccal shet down by the day shift in the No.
2 crogscut piller place’, notwithstanding that the report from the
day ehift foreman indicated that the timbering job had to be com-
pleted in the place before it was ready for undercutting. A ceoal
outburst had occurred in the place during the 30-minute interval
between shifis ani tne foreman had mistaken the cosl expelied by a
bump from the ribs ¢f the pillars for a cut of ccal. The loading
machine ¢perator siarted lseding coal in the No. 2 crogscut "pillar
pocket” at stout 5:00 p.m. Tne accident occurred at 6:45 p.m.

Ccal waes being losded into & shuttle car from the rib of the pillsr
on the right side of toe crosscut, accoxding to a timberman, who
vitnessed tre outburst and whe was setting tlmbers on the left side
c¢f the place about 10 feet from the loading mechine;, when the out-
burst occurred.

The cutburs?t was ratler violent, snd the lcading machine was mcved

outward from i{ts original positicn near the pillar ridb, a distance

ct 10 feet. Tre losiiig machin: cperstor was killed instantly, and
the timberman weg stanned momentarily.

The dust created by the coal outburst soon cieared., Tre foremsn end
ctkher cr=w members found the deceaseld near the loading machire. He
was placed on a stretcher and removed to the surface.,

A vold waz Jleft by the outburst ¢f coal from th2 2rosscut. The wid
measured from 6 to 24 inches in height, about 8 feet in width and
extendad absut 16 feet in length. Expulsion of ccal from pillar ribs
was confined principalily to the crosscut asrea in No. 1 rocm. Some
coal wes shaken from 2 or more gides of 4 other pillars. The rcof
was ust affected insofar as could be determined, except at on2 place
in ar abandoned pillar 1lift. Four timbers were dislodged in the
inmeciate area;, ard & few timbers were broken aiorng the No. 1 roadway,
The losding mackine contactors were damaged ard other psrts of the
machkine were alsos damaged to some extent. '

The piller irnvolved was 102 feet long and 63 feet wide. Because of
the large 8ize it wsas capable of withstanding much stress.

The section foremar stated thav he had examined the pisce aboubt 5
minutes prior to the cutburst and ¢id wot detect ¢r perceive ayyr
unusual corditions or circumstances that indicated the likelikodd
of an cutburst.
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The immediate roof had caved at intermittent locations inby the
extraction line sometime prior to the outburst. However, at the
time of the investigation, the main roof could be seen at two loca-
tions extending seemingly intact some distances inby the active
ares., Reportedly, the immcsdiate roof caved in part of the mined-
out area inby the No. 1 room within a few hours after the outburst.
Pillar remnants were in evidence in the gobs. Reportedly, a few
complete pvillaxrs were left intact in the recently mined out area.
The unmined pillars and pillar remnants, uncoubtedly, delsyed and/
or prevented the thick overlying roof from caving, as desired, thus
Jikely impcsing additionsl stress or load on the newly developed
room pillars, espescislly the large pillars in No. 1 room. The
irregular outiine of the No. 2 crosscut (scene of outburst) indi-
cated that the c¢sal had veen mined with the loading machine from the
left rib sonetime prior to the outburst, and according to statements
of witnesses, the sare procedure vwas teing followed in mining coal
from the opposite rib of the pillar. Excessive wiiths of several
of the openings cculd have been instrumental in helpling to create a
differential in The locc caxrrying czpacity of the pillars. Extrac-
tion of comparatively lsrge blocks or cosl, such as the barrier
pillar involved, when stressed on 2 or more sides from superimposed
sbutment lcoading from gob arsas zand surrounded on the oppositzs sides
by numercus small pillars in the presence of factors favorable for
outbursts, can be hazardous even under controlled conditions.

The mining methods, practiczs; and natural conditions are primary
factors toc be consicered in dealing with coal-mine bumps. Circum-
stances under which tnis coal-mine ouburst occurred are evidence
that a co.binaticon of neatural conditions favorable for such
occurrences existea on the secticn. Where mining is dore in the
presence of natural conditions favorable or conmducive to outbursts,
every precanution is necescary to avoid, insofar as possitle, critical
areas through proper mining methods arnd practices.

CAUSE: OF ACCIDENT

The coal mine outburst was the result of an accumulative process
from a combination of tke several factors, such as: unsystematic
method of pillar extrection, incomplete extraction of pillars, and
creating critical areas. Probably, the outburst was triggered by
stresses from percussion created by the loading arms of the loading
machine striking and penetrating the highly stressed pillar.




- RECOMMENDATIONS

Compliance with the folleowing recommendations may prevent accidents
of a similar nature:

1. The mining system should require that coal pillars be developed
as nearly uniform in shape and size as practicable.

2. The mining system should produce the least number of criticsl
areas during retreat mining. (Critical areas are produced by plllar-
line points; pillars not developed sufficiently in advance of the
retreat line, improper sequence in development and extraction).

3. Complete extraction should be striven for and pillar remnants
should net be left. However, where it is impossible to recover pillar
remants; their losd-carrying cspacity should be destroyed if condi-
tions will permit this t5 be done safely.

4. Pillars should be recovered in proper sequence and in a straight
and orderly manner so as to reduce the possibility of offset pillar-
lines, pillar-line pcints or points projecting into the gob.

5« Where pillar recovery is done in areas where natural conditions in
combination are favorable or conducive to coal outbursts, every effort
should be made to extract the coal pillars in a manner that will permit,
insofar as possible, orderly distribution of induced mining stresses.

6. The pillars should be recoverzd by the open-end method; however,
where roof conditions present a hazard, s thin wing or fender is
rermissible. The 1lifts shcoculd be driven so that each 1lift and adjacent
congecutive lifts will be mined along the gob sides of the pillars.
Preferably, only one lift should be mined in a pillar at a time and
not more than 18 feet in width.,

T. Pillar lifts should not be driven at excessive widths into a pillaxr
50 as to cause the mining process to evelve into the pillar being
"pushed out" instead of being extracted by successive open-end 1lifts

of nominal width in proper sequence.

8. Under nc circumstances, where natural conditions are ®nducive
to or favorable for outbursts, should groups c¢f rooms (such as those
involved) be driven or developed sbreast into highly stressed areas
of coal pillars (zbutment pressure zone) toward the gob.



9. Digging and loading the loose cosl from the rib lines and faces
of pillar lifts in highly stressed pillars usually result in tight
cornexrs outby the extraction line, thus creating a potential bump

condition. Such practices should not be permitted, especially where
conditions are favorable ¢: conducive to coal bumps.
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Regpectfully submitted,
[2/ J. L. Gilley

Je ise Gilley
Mining Heelth and Safety Engineer
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